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CDMA DISPATCH SYSTEM 
Field of the Invention 

5 

The present invention relates generally to the field of wireless 
communications, and more particularly, to code division multiple 
access (CDMA) communication systems and dispatch group call 
communication systems. 

10 

Background of the Invention 

A typical dispatch two-way radio communication system 
comprises communication units, communication resources, 

1 5 communication sites, and a communication resource allocator. Each 
of the sites have a substantially distinct coverage area and are 
geographically located throughout the system. Each site also has a 
number of communication resources assigned to it, where at least one 
of the communication resources is used as a control channel, while a 

20 number of the remaining communication resources are used as voice 
channels. Such systems are known to use both frequency division 
multiplex access (FDMA) and time division multiple access (TDMA) 
methods to rebroadcast transmissions. 

2 5 The communication units are typically arranged into 

communication groups (talkgroups) and may be located anywhere 
within the system (in any site). When a communication unit of a 
talkgroup requests a group call, it transmits, via a control channel of 
the site in which it is located, an inbound signaling message to the 

30 communication resource allocator. (A group call typically allows all 
members of the same talkgroup that are located within the system to 
communicate with each other.) The inbound signaling message 
generally comprises the requesting communication unit's individual 
identification number, the requesting communication unit's 

35 talkgroup, and a request for a group call. Upon receiving the 

inbound signaling message, the communication resource allocator 
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will allocate a voice channel in each site to the requesting 
communication unit's talkgroup. 

Thus, in FDMA and TDMA dispatch systems a forward link is 
5 established (one in each site where communication units are present) 
and monitored by all units involved in the group call in that site, and 
a single reverse link which is used by the group member who is 
currently transmitting to the other members. Non-transmitting 
talkgroup members are typically in a listen only mode (i.e., not able 

1 0 to transmit when another member is talking) and thus are not 

allocated a dedicated reverse link. In a TDMA system, for example, 
time slots are allocated to different users. A talkgroup member 
transmitting on an assigned reverse link, is allowed to use full power 
transmission to support short bursts of signals in allocated time slots. 

1 5 Despite the discontinuous or discrete nature of this approach, the 
listener receives what appears a continuous service. 

In the last decade, in response to an ever-accelerating 
worldwide demand for mobile and personal portable 

20 communications, spread spectrum digital technology, of which one 
type is known as CDMA, has achieved much higher bandwidth 
efficiency for a given wireless spectrum allocation, and hence has 
proved to be an excellent alternative for serving large populations of 
multiple access users, than analog or other digital technologies. 

25 CDMA relies on processing power to extract a coded signal 

embedded across a broad frequency spectrum. The only way to 
extract the wanted signal from among many other overlaid unwanted 
signals is to have the right code. The use of coding allows more 
channels to be derived by the overlaying of carriers one over another 

30 and greatly enhances performance in terms of derived channels per 
hertz of bandwidth. 

CDMA is well suited for cellular communications, but has 
never been employed in a conventional dispatch system. Current 
35 CDMA systems employ a form of forward power control. This 
means that, in a typical one-to-one (cellular) conversation, the 
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communication unit periodically informs the base station how well it 
is receiving the outbound signal. If possible, the base station reduces 
its outbound power. If necessary, the base station increases its 
outbound power. This communication between the base station and 
5 the communication unit requires a two-way communication link 
between the two. In a dispatch situation, the most intuitive outbound 
power control scheme is for the base station to respond to requests to 
increase the power coming from any unit which requires it. 
However, this can only occur if all units involved in the dispatch call 
1 0 have an established two-way communication link. 

CDMA systems also use soft hand-off at cell (site) boundaries 
which, in a dispatch setting, would require each of the listening units 
to signal the base station when another cell is found to have sufficient 

1 5 (usually greater) signal strength to handle the call as the 

communication unit migrates away from the base station, and closer 
to another base station. In turn, the base station will enable the now 
closer base station to both send and receive the same traffic to and 
from the migrating communication unit. In order for this procedure 

20 to take place, the communication unit must have a communication 
path in to the fixed end. 

Reverse power control is another important aspect of CDMA 
systems. (In fact, this is much more important than forward power 
25 control.) Reverse power control attempts to equalize the received 
signal powers for all communication units controlled by a particular 
base station. By having the base station monitoring (and accordingly 
vary) power from listening communication units, the efficiency of 
CDMA is realized. 

30 

In order to avoid excessive interference on the reverse link, 
communication units accessing the channel for the first time (i.e., 
before reverse power control has been established) use what is 
known as "access probes". This means that they access the channel 
3 5 with low power, and slowly ramp up their power until a response 

from the fixed end tells them that their signal has been received. For 
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cellular communications, the time delay caused by this access method 
is insignificant. On the other hand, the time delay in setting up a link 
for a follow-up call during a dispatch group call would be significant 
and must necessarily have been established in advance. In dispatch, 
5 any one of the talkgroup members may want to send an inbound 
message and then drop back to listening status. If each access 
required access probes, the delay would be intolerable for a quality 
dispatch service. 

1 0 As stated above, non-CDMA systems do not have multiple 

reverse link connections in a dispatch call because the nature of the 
access methodology (TDMA or FDMA) does not demand it (quality 
dispatch functionality is possible for listening units without the power 
control and soft hand-off required in CDMA systems). TDMA and 

1 5 FDMA systems assemble a talkgroup by alerting the members of the 
call, and informing them of where to tune to listen to the call. The 
establishment of multiple reverse (inbound) signaling links is simply 
not an issue. For CDMA systems, there are to date only point-to- 
point communication protocols established (i.e., dispatch capability 

20 has never been deployed). Therefore, the establishment of multiple 
reverse signaling links and the conflict that this can cause with the 
strict timing requirements of a dispatch service have not been 
addressed. 

25 A hybrid TDMA/CDMA system indirectly addressing the 

delay problem with CDMA channel access was proposed in U.S. 
Patent No. 5,295,152, entitled "TDMA for mobile access in a CDMA 
system". In the proposed system, a separate TDMA channel is 
defined, either separated in frequency band or time interleaved in the 

3 0 same frequency band as the CDMA channel. Because TDMA does 
not require stringent inbound power control, immediate access on the 
TDMA channel portion is possible without the access probe delays 
seen in CDMA. This TDMA channel could therefore be used for 
access and control signaling (e.g., fast follow-up in a dispatch call), 

3 5 while the CDMA portion of the system would be used for the traffic 
channels. Such a hybrid approach, however, would require 
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essentially two different types of radio equipment (TDMA and 
CDMA) at the base and mobiles ends, leading to higher costs, and 
may present interference problems to nearby, pure CDMA systems. 

5 Providing all listening-only units on a CDMA system with a 

full traffic capable reverse link would quickly deteriorate system 
performance in a heavy user system due to excessive interference and 
would be a great waste of resources. CDMA systems are interference 
limited, in that capacity is determined by the amount of interference 

1 0 due to all the users on the system. An alternative might be to set up 
non-talking group members in a listen-only mode with no reverse 
link whatsoever. However, this latter scenario would lead to serious 
difficulties with forward power control, soft hand-offs, and rapid 
channel access for the follow-on calls in the dispatch conversation 

1 5 (group call). 

It would be a great advancement in the art of dispatch 
communications to be able to provide quality dispatch service on a 
CDMA based wireless system. 

20 

Reverse links are necessary in a CDMA dispatch system since 
such links provide to listening group call members the means for 
inbound power control to enable fast access in response to the 
dispatch call, the means for outbound power control, and the means 

25 for enabling soft hand-off. The establishment of these links, 

however, could seriously impact the call setup time, and thus service 
quality. There is also a further need therefore for a CDMA based 
wireless system which establishes reverse links for all talkgroup 
members participating in a dispatch call but that does so without 

30 seriously negatively impacting the call set up time and thus service 
quality. 



35 
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Brief Description of the Drawings 

FIGURE 1 is a block diagram of a CDMA based wireless 
dispatch communication system in accordance with the present 
5 invention. 



FIGURE 2 is a flow chart illustrating a method for use by the 
fixed infrastructure in accordance with a first illustrative 
embodiment of the present invention. 

10 

FIGURE 3 is a flow chart illustrating a second illustrative 
embodiment of the present invention. 

FIGURE 4 is a flow chart illustrating a third illustrative 
1 5 embodiment of the present invention. 

FIG. 5 shows an exemplary four member talkgroup (Group 
members A-D) CDMA dispatch service operating within a single cell 
site, in accordance with the present invention. 

20 

Detailed Description of the Preferred Embodiments 

Generally, the present invention involves providing quality 
dispatch service on a CDMA based wireless system. To achieve 

25 spectral efficiency and fast access for follow-up calls, in response to 
a request by a talkgroup member to have a group call established, the 
non-requesting (listening-only) members are allowed to establish a 
low-rate (non-voice) signaling link in the reverse direction (inbound) 
for the limited purpose of (i) providing forward power control 

30 information to the fixed infrastructure; (ii) requesting soft hand-off 
when required; and (iii) maintaining the correct reverse link power 
control to allow for fast channel access for a follow-on call. In 
accordance with a first illustrative embodiment, the establishment of 
low-rate reverse links occurs prior to beginning the voice 

35 communications. Because a low-rate signaling link, as contemplated 
by the present invention, is a non-voice link which signals at a 
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predetermined rate substantially less than that of a full-rate traffic 
link, proportionately less average power is required for dispatch 
communications than would otherwise be the case if full-rate traffic 
links were provided instead to non-talking talkgroup members. The 
5 present solution results in less interference to the CDMA system and 
thus substantially less impact on overall system capacity. 

In an alternative illustrative embodiment, the establishing of 
multiple reverse links in a CDMA dispatch call occurs as a 
1 0 background process while beginning the voice communications 
immediately. 

The present invention can be more fully described with 
reference to FIGS. 1-5. FIG. 1 is a block diagram of a wireless 

1 5 communication system 100 in accordance with the present invention. 
The wireless communication system 100 is a CDMA system, as 
known in the art, and comprises a plurality of subscriber units 104- 
109 arranged into at least one talkgroup 101 in wireless 
communication with a fixed infrastructure 103. In the illustrative 

20 embodiment, each of the subscriber units is physically capable of 
duplex communications. 

Communication channels 117-128 are effectively provided 
through the use of codes, often referred to a pseudorandom noise 

25 (PN) sequences in conventional cellular CDMA systems. As 
described in further detail below, an outbound code is used to 
effectively provide outbound communication channels (forward 
links) 117-122 to each subscriber unit in the talkgroup 101. 
Additionally, inbound codes are used to effectively provide inbound 

30 communication channels (reverse links) 123-128 to each subscriber 
unit in the talkgroup 101. Use of PN codes to establish a 
communication link between the fixed infrastructure 103 and a given 
subscriber unit is well known in the art of CDMA and forms no part 
of the invention. 



35 
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The fixed infrastructure 103 comprises those elements 
normally required to support communications within the wireless 
system 100 and, in the preferred embodiment, conforms to a typical 
CDMA architecture. In particular, fixed infrastructure 103 
5 comprises a switch 1 10 in communication with a controller 1 1 1 that, 
in turn, is in communication with base transceiver systems (BTSs) 
1 12-1 13. The switch 1 10 (often referred to as a Mobile Switching 
Center or MSC), controller 1 1 1 (often referred to as a Base Station 
Controller or BSC) and BTSs 1 12-1 13 are all well known in the art. 
1 0 In practice, switch 1 10 typically communicates with more than one 
controller, and may communicate with other equipment not shown. 
For purposes of simplicity, fixed infrastructure 103 has been limited 
as shown in FIG. 1. 

1 5 Fixed infrastructure 103 may also optionally include a dispatch 

controller 1 14 in communication with BTSs 1 12-113. A suitable 
dispatch controller 1 14 is the Dispatch Application Processor used in 
the "iDEN" wireless communication system manufactured by 
Motorola, Inc. The management of group call processing is 

20 preferably handled by the controller 1 1 1 or, if available, by the 

dispatch controller 1 14. Additionally, the functionality of group call 
handling, as described below, may be distributed throughout the 
fixed infrastructure 103. 

25 FIG. 2 is a flow chart illustrating the method for use by the 

fixed infrastructure 103. Although the method described in FIG. 2 is 
generally implemented by the fixed infrastructure 103, the method is 
preferably carried out by the controller 1 1 1 or by the dispatch 
processor 1 14, if available. Also, the functionality illustrated in FIG. 

30 2 is implemented in as stored software routines that are executed by 
the platforms in which the software is stored. 

Referring to FIG. 2, there will now be described a first 
illustrative embodiment relating to the establishment of low-rate 
35 inbound (reverse) links prior to beginning the voice communications 
in a quality CDMA dispatch environment. 
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The fixed infrastructure 103 (generally also referred to as the 
"fixed end") detects a request by the subscriber unit of the first 
group member for a group call (201). This typically involves a first 
5 mobile or subscriber unit whose user is a member of the talkgroup 
initiating a group call by signaling inbound on a common access 
channel (generally also referred to as a "control channel"). The 
fixed end 103 responds to the group call request by signaling 
outbound on a control channel to all group call members, indicating 

10 assigned outbound traffic channel code (202). Before the fixed end 
begins outbound transmission of audio to all group call members 
(206), it begins monitoring a control channel for transmissions 
initiated, in contention fashion, from the non-talking group members 
attempting to establish a low-rate inbound link (203), by notifying 

1 5 the fixed end of their unique PN code; for purposes of participating 
in the group call. 

The fixed end responds outbound on a control channel (or on 
the assigned full-traffic outbound link) to each non-talking mobile 

20 unit as each mobile unit's request is received, indicative that a low- 
rate inbound signaling link has been established (204). The fixed end 
then monitors the low-rate inbound signaling links using the unique 
PN codes of participating non-talking group members to provide and 
maintain power control and/or soft hand-off operation (205). After 

25 sufficient time, to allow all interested group members to establish 
low-rate inbound signaling links, the fixed end begins outbound 
transmission of audio from the first subscriber unit/talkgroup 
member to the all group members (206). 

30 It should be appreciated that because the subscriber units only 

establish a low-rate inbound signaling link while in the listening 
mode, system power and bandwidth resources are significantly better 
utilized than if a full-traffic inbound signaling link were established. 

35 FIGS. 3 and 4 show alternative preferred embodiments for 

providing yet better fast call access in a heavy user dispatch 



WO 99/22478 PCT/US98/15954 

10 



environment. Unlike the embodiment of FIG. 1 where inbound links 
are established prior to beginning of voice communications, the 
establishing of multiple reverse links will now be described where a 
CDMA dispatch call occurs as a background process while beginning 
5 the voice communications immediately. 

Referring to FIG. 3, a mobile unit (subscriber unit 104-109) 
initiates a group call by sending inbound signaling which identifies 
that the call is a group call, and which identifies the group (301). The 

1 0 fixed infrastructure 103 notifies all members of the talkgroup of the 
code on which the voice communications will occur (302), and the 
voice communications are begun immediately (303). As the 
conversation progresses, the group members which are in listening 
mode signal inbound to the fixed end (304) and establish their low 

1 5 rate signaling links (305, 306). The establishment of these links may 
occur using the same link establishment method as is used in standard 
cellular communications, i.e., access-probe signaling on a common 
inbound access channel. It should be noted that because the non- 
talking mobile units will be trying to establish a link at substantially 

20 the same time, they will need to signal inbound, in contention 
fashion, until the inbound link is established. It is noted that 
contention algorithms are well known in the CDMA art and form no 
part of the present invention. 

25 In an alternate embodiment shown in FIG. 4, low-rate 

signaling links may be established by each mobile unit signaling 
inbound to the fixed end using its own designated codes, similar to 
transmission that would be used for an established call. As in the 
embodiment shown in FIG. 3, a subscriber unit 104-109 initiates a 

30 group call by sending inbound signaling which identifies that the call 
is a group call, and which identifies the group (401). The fixed end 
notifies all members of the group of the code on which the voice 
communications will occur (402), and the voice communications are 
begun immediately (403). Since the fixed end knows the designated 

35 codes for all members of a group, it may monitor the inbound 
channel for codes corresponding to group members (404), rather 
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than receiving their responses on the common inbound access 
channel. Other non- talking subscriber units in the talkgroup monitor 
outbound audio, and begin signaling inbound using their designated, 
preassigned, unique codes to establish the low-rate signaling links 
5 (405). The fixed end 103 responds outbound on a control channel or 
on the full-rate traffic outbound link (i.e., the traffic channel) to each 
non-talking subscriber unit as each unit's access request is received. 

This latter method has the advantage that it avoids contention 
1 0 on the common access channel by multiple units. However, it 
requires the fixed end to monitor a potentially large number of 
codes, increasing the processing requirements for the fixed end. 

It was explained in connection with FIGs. 3 and 4 that in 
1 5 establishing the low-rate signaling links the fixed end 103 may, since 
it knows the designated codes for all members of a group, monitor 
the inbound channel for codes corresponding to group members 
(404). Alternatively, it was proposed that links may be established 
by having the fixed end 103 receive requests for establishing 
20 appropriate links, over the common inbound access channel. It is 

further contemplated that either scheme may be employed in the first 
illustrative embodiment discussed in connection with FIG. 2 
regarding establishing low-rate links prior to the beginning of the 
voice communications in a setup group call, in substantially the same 
25 manner. 

FIG. 5 shows an exemplary four member talkgroup (Group 
members A-D) cooperatively coupled for dispatch communication 
within a single cell site 50. Shown is a first group member D 

30 currently transmitting a signal (voice, data, etc.) over an inbound 
(reverse) full rate link 51 to the base station (BTS) 52 serving the 
site. All the talkgroup members (A-D) are set up to monitor the 
outbound (forward) full-traffic link 53 from the base station 52. 
The non-talking members A-C are linked to the base station 52 via 

35 low-rate inbound links 54-56, respectively. The establishment of the 
inbound links 54-56 allows for fast follow-up call setup by a on- 
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talking group member wishing to talk using the full-rate inbound 
link 5L It should be noted that the talkgroup members could be 
geographically dispersed across multiple sites instead, as originally 
shown in FIG. 1. This requires that appropriate (full-rate/low-rate) 
5 inbound and outbound links be established substantially as in the 
single site illustration of FIG. 5. 

It should be appreciated that the establishment of links as a 
background process enables the dispatch service to have fast call 
1 0 setup time which is a requirement of a quality dispatch service, since 
the necessary inbound (reverse) signaling links are established 
quickly. The links provide for soft hand-off, reverse and forward 
power control, and the setup in the background allows for initial fast 
call setup. 

15 

While the present invention has been particularly shown and 
described with reference to particular embodiments thereof, it will 
be understood by those skilled in the art that various changes in form 
and details may be made therein without departing from the spirit 
20 and scope of the present invention. 
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We claim: 

1 . In a CDMA dispatch communication system comprising a fixed 
infrastructure and a plurality of subscribers units engaged in a group 
5 call wherein at least a plurality of group members, including a 
second group member, are listening to the group call on the same 
outbound link from the fixed infrastructure, and wherein a first 
group member is transmitting a signal on an inbound link to the 
fixed infrastructure, a method of establishing multiple low-rate 
1 0 inbound links comprising the fixed infrastructure performed steps 
of: 

detecting a request by the subscriber unit of the first group 
member for a group call; 

establishing a full-rate traffic inbound link with the subscriber 

1 5 unit of the first group member for transmitting a signal to the fixed 
infrastructure; 

establishing a full-rate traffic outbound link with the 
subscriber units of each of the at least a plurality of group members 
so they can receive the signal from the fixed infrastructure; and 

20 prior to transmitting the signal from the first group member 

to the fixed infrastructure, establishing for each the at least a 
plurality of group members, including the second group member, a 
low-rate inbound link, different from said full-rate traffic inbound 
link, for receiving at least one of forward power control 

25 information, soft hand-off information and reverse power 
information therefrom. 
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2. The method of claim 1, wherein the step of establishing 
inbound links with each group member involves identifying a unique 
code associated with a corresponding subscriber unit. 

5 

3. The method of claim 2, wherein the step of identifying a 
unique code associated with a corresponding subscriber unit involves 
selecting the unique codes from an associated talkgroup list of codes. 

1 0 4. The method of claim 2, wherein the step of identifying a 

unique code associated with a corresponding subscriber unit involves 
receiving code information from the subscriber unit of each group 
member wishing to participate in the group call. 

15 5. The method of claim 1, wherein the step of establishing low- 
rate inbound links with each of the at least a plurality of group 
members involves monitoring the low-rate inbound links while the 
full-rate inbound link is active. 
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6. In a CDMA dispatch communication system comprising a fixed 
infrastructure and a plurality of subscribers units engaged in a group 
call wherein at least a plurality of group members, including a 
second group member, are listening to the group call on the same 

5 outbound link from the fixed infrastructure, and wherein a first 
group member is transmitting a signal on an inbound link to the 
fixed infrastructure, a method of establishing multiple low-rate 
inbound links comprising the fixed infrastructure performed steps 
of: 

1 0 detecting a request by the subscriber unit of the first group 

member for a group call; 

establishing a full-rate traffic inbound link with the subscriber 
unit of the first group member for transmitting a signal to the fixed 
infrastructure; 

1 5 establishing a full-rate traffic outbound link with the 

subscriber units of each of the at least a plurality of group members 
so they can receive the signal from the fixed infrastructure; 

transmitting the signal from the first group member to the 
fixed infrastructure; and 

20 after the step of transmitting is initiated, establishing in the 

background for each of the at least a plurality of group members, 
including the second group member, a low-rate inbound link, 
different from said full-rate traffic inbound link, for receiving at 
least one of forward power control information, soft hand-off 

25 information and reverse power information therefrom. 

7. The method of claim 6, wherein the step of establishing 
inbound links with each group member involves identifying a unique 
code associated with a corresponding subscriber unit, 

30 wherein the step of identifying a unique code associated with a 

corresponding subscriber unit involves one of (i) selecting the unique 
codes from an associated talkgroup list of codes and (ii) receiving 
code information from the subscriber unit of each group member 
wishing to participate in the group call. 



WO 99/22478 



PCT/US98/15954 



8. In a CDMA dispatch communication system comprising a fixed 
infrastructure and a plurality of subscribers units engaged in a group 
call wherein at least a plurality of group members, including a 
second group member, are listening to the group call on the same 
5 outbound link from the fixed infrastructure, and wherein a first 
group member is transmitting a signal on an inbound link to the 
fixed infrastructure, a method of establishing a low-rate inbound 
link, the method comprising the subscriber unit performed steps of: 
receiving notification from the fixed infrastructure that a 
1 0 group call is being setup; 

establishing a full-rate traffic outbound link for monitoring 
signals transmitted from the fixed infrastructure; 

receiving the signal from the first group member on the full- 
rate traffic inbound link; and 
1 5 after the step of receiving has been initiated, establishing in the 

background a low-rate inbound link, different from said full-rate 
traffic inbound link, for communicating at least one of forward 
power control information, soft hand-off information and reverse 
power information to the fixed infrastructure. 
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9. The method of claim 8, wherein the step of establishing an 
inbound link involves sending by the subscriber unit a unique code 

5 associated therewith used for encoding the information sent over the 
associated low-rate inbound link. 

10. The method of claim 8, wherein when the second group 
member detects that the first group member has stopped 

0 transmitting, the second group member transmits a signal over the 
fixed infrastructure to the other group members using a full-rate 
inbound link. 
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FIXED END DETECTS REQUEST BY MOBILE 
UNIT FOR GROUP CALL 



FIXED END RESPONDS TO GROUP CALL REQUEST 
BY SIGNALING OUTBOUND ON CONTROL CHANNEL 
TO ALL GROUP CALL MEMBERS, INDICATING 
ASSIGNED OUTBOUND TRAFFIC CHANNEL CODE 
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.FIXED END MONITORS CONTROL CHANNEL FOR 
TRANSMISSIONS INITIATED, IN CONTENTION 
FASHION, FROM NON-TALKING GROUP MEMBERS 
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FIXED END RESPONDS OUTBOUND ON CONTROL 
CHANNEL (OR ON TRAFFIC CHANNEL) TO EACH 
NON-TALKING MOBILE UNIT AS EACH MOBILE 
UNIT'S ACCESS REQUEST IS RECEIVED TO 
ESTABLISH LOW-RATE SIGNALING LINKS 
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FIXED END MONITORS THE LOW-RATE 
SIGNALING LINKS TO PROVIDE/MAINTAIN POWER 
CONTROL AND SOFT HAND-OFF OPERATION 
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FIXED END BEGINS OUTBOUND TRANSMISSION 
OF AUDIO FROM FIRST MOBILE UNIT TO 
OTHER GROUP MEMBERS 
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FIRST MOBILE UNIT INITIATES A GROUP CALL BY 
SIGNALING INBOUND ON COMMON ACCESS CHANNEL 
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FIXED END RESPONDS TO GROUP CALL REQUEST 
BY SIGNALING OUTBOUND ON CONTROL CHANNEL 
TO ALL GROUP CALL MEMBERS, INDICATING 
ASSIGNED OUTBOUND TRAFFIC CHANNEL CODE 



FIXED END BEGINS OUTBOUND TRANSMISSION 
OF AUDIO TO ALL GROUP MEMBERS-INITIATING 
MOBILE UNIT MAY BEGIN INBOUND AUDIO 
TRANSMISSION USING DESIGNATED CODE 



OTHER NON-TALKING MOBILE UNITS IN GROUP 
MONITOR OUTBOUND AUDIO, AND BEGIN 
SIGNALING INBOUND ON COMMON ACCESS 
CHANNEL, IN CONTENTION FASHION, TO 
ESTABLISH LOW-RATE INBOUND LINKS 



FIXED END RESPONDS OUTBOUND ON CONTROL 
CHANNEL (OR ON TRAFFIC CHANNEL) TO EACH 
NON-TALKING MOBILE UNIT AS EACH MOBILE 
UNIT'S ACCESS REQUEST IS RECEIVED 



NON-TALKING MOBILE UNITS THAT RECEIVE 
RESPONSE FROM FIXED END BEGIN INBOUND 
LOW-RATE SIGNALING USING DESIGNATED CODE 
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FIRST MOBILE UNIT INITIATES A GROUP CALL BY 
SIGNALING INBOUND ON COMMON ACCESS CHANNEL 



. FIXED END BEGINS OUTBOUND TRANSMISSION 
OF AUDIO TO ALL GROUP MEMBERS-INITIATING 
MOBILE UNIT MAY BEGIN INBOUND AUDIO 
TRANSMISSION USING DESIGNATED CODE 



FIXED END BEGINS MONITORING INBOUND 
CHANNEL FOR TRANSMISSIONS USING 
DESIGNATED CODES OF OTHER NON-TALKING 
GROUP MEMBERS 



OTHER NON-TALKING MOBILE UNITS IN GROUP 

MONITOR OUTBOUND AUDIO, AND BEGIN 
SIGNALING INBOUND USING DESIGNATED CODES 
TO ESTABLISH LOW-RATE INBOUND LINKS 



FIXED END RESPONDS OUTBOUND ON CONTROL 
CHANNEL (OR ON TRAFFIC CHANNEL) TO EACH 
NON-TALKING MOBILE UNIT AS EACH MOBILE 
UNIT'S ACCESS REQUEST IS RECEIVED 
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FIXED END RESPONDS TO GROUP CALL REQUEST 
BY SIGNALING OUTBOUND ON CONTROL CHANNEL 
TO ALL GROUP CALL MEMBERS, INDICATING 
ASSIGNED OUTBOUND TRAFFIC CHANNEL CODE 
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